Sequence comparison of distal and proximal ribosomal DNA arrays in rice (Oryza sativa L.) chromosome 9S and analysis of their flanking regions.
Rice (Oryza sativa ssp. japonica cv. Nipponbare) harbors a ribosomal RNA gene (rDNA) cluster in the nucleolar-organizing region at the telomeric end of the short arm of chromosome 9. We isolated and sequenced two genomic clones carrying rice rDNA fragments from this region. The rice rDNA repeat units could be classified into three types based on length, which ranged from 7,928 to 8,934 bp. This variation was due to polymorphism in the number of 254-bp subrepeats in the intergenic spacer (IGS). Polymerase chain reaction (PCR) analysis suggested that the rDNA units in rice vary widely in length and that the copy number of the subrepeats in the IGS ranges from 1 to 12 in the rice genome. PCR and Southern blot analyses showed that most rDNA units have three intact and one truncated copies of the subrepeats in the IGS, and distal (telomere-side) rDNA units have more subrepeats than do proximal (centromere-side) ones. Both genomic clones we studied contained rDNA-flanking DNA sequences of either telomeric repeats (5'-TTTAGGG-3') or a chromosome-specific region, suggesting that they were derived from the distal or proximal end, respectively, of the rDNA cluster. A similarity search indicated that retrotransposons appeared more frequently in a 500-kb portion of the proximal rDNA-flanking region than in other subtelomeric regions or sequenced regions of the genome. This study reveals the repetitive nature of the telomeric end of the short arm of chromosome 9, which consists of telomeric repeats, an rDNA array, and a retrotransposon-rich chromosomal region.